Glutathione depletion induces giant DNA and high-molecular-weight DNA fragmentation associated with apoptosis through lipid peroxidation and protein kinase C activation in C6 glioma cells.
Glutathione (GSH) depletion caused by l-buthionine-(S,R)-sulfoximine (BSO) induced apoptosis that was recognized by terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick endo-labeling (TUNEL), nuclear DNA staining with fluorescence dye, and internucleosomal DNA fragmentation in C6 rat glioma cells. The BSO-induced cell death was associated with caspase-3 activation. Lipid peroxidation and protein kinase C (PK-C) activation were observed during the apoptosis of C6 cells, and these events were inhibited by antioxidants and iron chelators without affecting BSO-induced GSH depletion. Furthermore, approximately 2 Mbp giant DNA fragments were observed in the BSO-treated cells. The giant DNA fragmentation were followed by approximately 30-700 kbp and then less than 100 kbp, including internucleosomal DNA fragmentations. Such serial DNA degradation was prevented by the antioxidants, the iron chelators, and the PK-C inhibitors. These results suggest that during apoptosis induced by GSH-depletion caused by BSO, reactive oxygen species endogenously produced cause lipid peroxidation and that the lipid peroxidation induced PK-C activation, processes which are thought to be involved in the giant DNA, high-molecular-weight DNA, and the internucleosomal DNA fragmentations.